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B2 Experimental setup 
B2.1 Air flow diagram 
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B2.2 The CO2/CH4/H2O analyzer 
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B2.5 Influence of long inlet tubes 
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B2.6 Data acquisition 
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B2.7 Flask sampling system 
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B2.8 Meteorological measurements 
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C2 Data analysis 
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C2.2 Long-term trend and annual cycle of CO2  
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C2.4 Synoptic winter events 
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C2.5 Diurnal cycle throughout the year 
?M>K MA> :G:ERLBL H? MA> EHG@
M>KF MK>G=L	 PAB<A =>L<KB;> <HGMBG>GM:E MH @EH;:E
?>:MNK>LH? MA><:K;HG<R<E>	:G=:?M>K MA>LRGHIMB<>O>GML BGPBGM>K	PAB<A:??><ML
MA> :BK F:LL>L HG LN;<HGMBG>GM:E L<:E>	 MA> =BNKG:E <R<E> LAHNE= @BO> BG?HKF:MBHG
:;HNM EH<:E<:K;HG>Q<A:G@>L0A>6+00+L>MNIA:L>Q<>EE>GMJN:EB?B<:MBHGL ?HK:
=>M:BE>=BGO>LMB@:MBHG






LAHKM M>KF ?EN<MN:MBHGL ?KHF :MFHLIA>KB< MNK;NE>G<>L /N<A ?EN<MN:MBHGL A:O> ?HK
>Q:FIE>;>>GH;L>KO>= BG MA>B:ERLMHD MBF>L>KB>LH?+:M MA>F MHI E>O>E
7,HI: >M :E	 8	 PBMA : LM:G=:K= =>OB:MBHG H? FBG BGM>@K:M>= L:FIE>L HO>K
FBGMA>;N??>K BGM>@K:MBHGMBF>RB>E=LIIF=NKBG@&NER0ABL ?:<BEBM:M>L





















MA> AB@A>K MA> <HG<>GMK:MBHG KBL>L L LHHG :L MA> FHKGBG@ LNGEB@AM P:KFL MA>
LNK?:<> :@:BG LM:KMBG@ LAHKMER ;>?HK> 	 "B@NK> 	 MA> :BK BL O>KMB<:EERFBQ>=
?KHFMA>@KHNG=:G=MA><:K;HGMA:MP:LMK:II>=BGMA>LNK?:<>E:R>KBL=BENM>=PBMA
BG<K>:LBG@:BKE:R>KMAB<DG>LL0ANL	MA><HG<>GMK:MBHG=B??>K>G<>L;>MP>>G:=C:<>GM


















  NKBG@ MABL MBF>	 MA> F>:LNK>= <HG<>GMK:MBHGL :K> GH FHK> K>IK>L>GMBG@ MA>
HO>KERBG@ K>LB=N:E E:R>K	 PAHL> :BK P:L K>IK>L>GM:MBO> ?HK : E:K@> K>@BHG ?KHF MA>
IK>OBHNL=:R%GMA><HNKL>H?MA>=:R	MA>;HNG=:KRE:R>K@>ML?NEERFBQ>=:@:BG:G=
K>IK>L>GML: E:K@>K K>@BHG:@:BG0ABL BL>LI><B:EER BFIHKM:GM ?HKFH=>ELBFNE:MBHGL
HGK>@BHG:EL<:E>A:IM>K!
0A>H;L>KO>=+:FIEBMN=>H?IIF:M6+00+BG"B@NK>BL<HFI:K:;E>MH
MA>HG>F>:LNK>=:MHMA>K M:EE MHP>KL 7,HI:>M:E	 2>KF>NE>G>M:E	 8
0A> LNFF>KFHGMAL &NG>
/>IM>F;>K A:O>;>>G\ <HE=>K <HFI:K>= MH
	 PAB<A F:R >QIE:BG MA> P>:D>K =BNKG:E <R<E>L BG  =N> MH K>=N<>=





Figure 24 K:G6<:(9>JGC6A8N8A:;DG>C9>K>9J6ABDCI=H 

Figure 25 K:G6<:!9>JGC6A8N8A:;DG>C9>K>9J6ABDCI=H 
"HK $ MA> =BNKG:E O:KB:MBHGL :K> LAHPG BG "B@NK>  0A> :FHNGM H? $
>FBMM>= BGMH MA> EHP>K:MFHLIA>K>=NKBG@LNFF>K BLFN<AAB@A>K MA:G BG MA>HMA>K
FHGMAL0A>F:QBFNFH?TII;:FIEBMN=> BG&NER BL BG=N<>=;R<A:G@>L BG MA>
;HNG=:KRE:R>KFBQBG@A>B@AM0A>E:K@>LM<HGMKB;NMBHGL:K>>QI><M>=?KHFP>ME:G=L
BGLNFF>K	PAB<ABL<HG?BKF>=;RMA>FHK>BGM>GL>=BNKG:E<R<E>MA:G<HFI:K>=MH:
!NKHI>:G KNK:E LBM> PBMA TII; ?HK &NG>





!FBLLBHGL ?KHF ?HLLBE ?N>E BG<E IKH=N<MBHG	 MK:GLIHKM :G= =BLMKB;NMBHG H? <H:E :G=
G:MNK:E @:L =KBO> MA> @>G>K:E BG<K>:L> H? $ <HG<>GMK:MBHGL =NKBG@ PBGM>K
7/:L:D:P:>M:E	8
C3 Conclusions 





MA> <HGL>JN>G<>H? :GHF:EHNLP>:MA>K <HG=BMBHGL BG MA> LNFF>K0A>A>:M
P:O>BGMA>!NKHI>:GI:KMH?.NLLB:PBMA>QM>GLBO>?HK>LM?BK>L:G=MA><HHELNFF>K
BGP>LM>KG/B;>KB:<:NL>=BG<K>:L>=+FBQBG@K:MBHL:M6+00+BG	MANL	:G











K>LHEO>= + :G= $ F>:LNK>F>GML BEENLMK:M> GNF>KHNL
BG=BOB=N:E >O>GML	 PAHL> BGM>KIK>M:MBHG E>:O> <A:EE>G@>L ?HK MK:GLIHKMFH=>EL 0A>
PBGM>K:GHF:EB>LHK MA>GNF>KHNL EH<:E >FBLLBHG>O>GML ?KHF:GMAKHIH@>GB< ?HLLBE
;NKGBG@	 G:MNK:E P>ME:G=L	 HK ?HK>LM ?BK>L <:GGHM :EP:RL ;> :MMKB;NM>= MH MA> KB@AM
>FBLLBHG LHNK<> $HP>O>K	 :MFHLIA>KB< F>:LNK>F>GML F:D> BM IHLLB;E> MH :==
MA>L>>O>GMLMHMA>HO>K:EE<:K;HG;N=@>M	;><:NL>:EEMA>L>>FBLLBHGL>G=NIBGMA>
:MFHLIA>K>	>O>GPBMAHNMG><>LL:KBERDGHPBG@:EENG=>KERBG@IKH<>LL>LBG=>M:BE
0A>NGBJN><A:K:<M>KBLMB<LH? MA>6+00+L>MNI@BO> M>FIHK:EERAB@AER K>LHEO>=
BG?HKF:MBHG?KHF:EEMHP>KA>B@AME>O>EL0ABL<HGMBGNHNLLNKO>BEE:G<>H?<HG<>GMK:MBHG
IKH?BE>L:EHG@ MA> MHP>K:EEHPL ?HK:G:ERSBG@ MA>=:M: ?HK BG=BOB=N:E=:RL BGLM>:=H?
EHG@
M>KF :O>K:@>L HGER 0A> :O>K:@> =BNKG:E <R<E> H? MA> + :G= $ IKH?BE>L
K>O>:EL MA> BFIHKM:G<> H? MA> ;HNG=:KR E:R>K =RG:FB<L HG MA> H;L>KO>= FBQBG@


















7PPP?ENQG>MHKGE@HO8	 PA>K>:L L>O>K:E M>GL H? LM:MBHGL :K> BG L>KOB<> >@ BG MA>
*HKMAF>KB<:G;HK>:ESHG>%GMA>L	BGMA>LB:G;HK>:E?HK>LMK>@BHG	+?ENQ
F>:LNK>F>GMLBM>LP>K>>LM:;EBLA>= BG5:DNMLD	6HMBGH 7$>BF:GG	8	:G=0NK:
7*:D:B >M :E	 8 %G MA> OB<BGBMR H? 6+00+	 >==RF>:LNK>F>GMLP>K> HI>K:MBG@
?KHFMH7/<ANES>>M:E	2:E>GMBGB>M:E	8
0A> <:K;HG <R<E> BL =>M>KFBG>= GHM HGER ;R +	 ;NM :ELH $ AHP>O>K	 MA>
:GGN:EF:@GBMN=>H?$?ENQBLFHK>MA:G:?:<MHKH?LF:EE>K7(EHR=>M:E	;
.BGG>>M :E	 81LN:EER	$ ?ENQ>L:K>:LL>LL>=;R <A:F;>KF>:LNK>F>GML	
PAB<A:IIKHQBF:M>ER K>IK>L>GM MA>LBS>H?HGERHG>LJN:K>F>M>K0A> ?BKLM :GGN:E
<R<E>H?$?ENQ>LF>:LNK>=;RMA>>==R<HO:KB:G<>M><AGBJN>P:LK><HK=>=HGER
K><>GMER7.BGG>>M:E	8
0A> :K>: K>IK>L>GM>= ;R >==R <HO:KB:G<> ?ENQ F>:LNK>F>GML BL :;HNM DFm
7 :OBL >M :E	 8 MANL	 MA> BG?HKF:MBO> O:EN> BL K>LMKB<M>= MH EH<:E LB@G:EL 0H
?NKMA>K >QI:G= MABL :K>:	FBQBG@ K:MBHF>:LNK>F>GML :K> I>K?HKF>= HG M:EE MHP>KL
F 7:DPBG>M :E	 $:LSIK:>M :E	 2>KF>NE>G	 80K:GLIHKM
BGO>KLBHGFH=>ELF:D>NL>H? MA>L><HG<>GMK:MBHGF>:LNK>F>GMLHGAB@A:EMBMN=>L
MH >LMBF:M> LNK?:<>
:MFHLIA>K> ?ENQ>L HG @EH;:E L<:E> 7.Z=>G;><D >M :E	 
>K@:F:L<AB>M:E	8
0A><HF;BG:MBHGH?IKH?BE>BG?HKF:MBHG?KHF:M:EEMHP>K:G=>==R<HO:KB:G<>=:M:
:EEHPL ?HK ?ENQ >LMBF:M>L HG BGM>KF>=B:M> L<:E> EH<:E MH K>@BHG:E	 :L LMN=B>L BG




*>O>KMA>E>LL	 MA> + ?ENQ>L BG MA> G>:K
?B>E= PBMABG :;HNM DF K:=BNL
=HFBG:M> MA> F>:LNK>= LB@G:E >O>G HG M:EE MHP>K LBM>L 0A> G>:K
?B>E= LB@G:E
HKB@BG:M>L ?KHF MA> :MFHLIA>KB< ;HNG=:KR E:R>K :G= LNI>KBFIHL>L MA> ?:K
?B>E=
<HGMKB;NMBHGL ?KHF MA> ?K>> MKHIHLIA>K> 7#>K;B@ >M :E	 8 0A>K>?HK>	 MA>








NI MH bFHEFmL =N> MH NGDGHPG >GMK:BGF>GM ?ENQ>L 7(EHR= >M :E	 8 0H
?NKMA>K<HGLMK:BG MA>>GMK:BGF>GM ?ENQ	IKH?BE>=:M: ?KHF: M:EE MHP>K<:G:==BMBHG:EER
;>NL>=MH>LMBF:M>K>@BHG:E?ENQ>L7A>G>M:E	3:G@>M:E	8
2:KBHNL<BK<NFLM:G<>LABG=>K MA><HKK><M:LLB@GF>GMH? MA>F>:LNK>= ?ENQ>L MH
MA> HKB@BG:E LHNK<> :K>: "BKLMER	 BM BL <KN<B:E MH NG=>KLM:G= MA> MK:GLIHKM H? MA>
:G:ERS>=:BK I:K<>EL	 >@PA>MA>K MA> I:MAP:RL <HF> ?KHF MA>IHE:K K>@BHG	 ?KHF
!NKHI>HKMA>G>:K;R>GMK:E/B;>KB:G:K>:7!G>KHMA>M:E	,:KBL>M:E	;8
0A> EH<:E MHIH@K:IAR<HFIEB<:M>L MA> BGM>KIK>M:MBHG	;><:NL> BM BG=N<>LF>LHL<:E>
:MFHLIA>KB<<BK<NE:MBHGL0A>L><BK<NE:MBHGL=KBO>:+:<<NFNE:MBHGBGMA>5>GBL>B
.BO>K ;:LBG BG MA> MK:GLBMBHG ?KHF MA> P>LM /B;>KB:G EHPE:G=L MH MA> >:LM /B;>KB:G
IE:BGL 7O:G =>K )HE>G >M :E	 8 +G >O>G LF:EE>K L<:E>	 "E>LL: >M :E 78
H;L>KO>= A>M>KH@>G>BMB>L BG$ ?ENQ>L =>I>G=BG@ HG E:G=L<:I> I:MM>KGL LN<A :L
?HK>LML	 :G= ;H@L+G MA>L> LF:EE L<:E>L	 BGO>LMB@:MBHGL :K> EBFBM>= ;R MA> <H:KL>
LI:MB:EK>LHENMBHGH?MA>><HLRLM>F<E:LLB?B<:MBHGBG;BHLIA>K>FH=>EL
!Q:FBGBG@:EEMA>=B??>K>GMM><AGBJN>L?HK?ENQ>LMBF:M>LHG=B??>K>GML<:E>L	F:GR
H? MA>FPHNE=GHM;>:IIEB<:;E>=N> MH MHH ?>P<NKK>GMER:O:BE:;E>=:M:LMK>:FL:M
MA> 6+00+ LBM> 0A>K>?HK>	 BM BL F:=> NL> H? MA> + :G= $ IKH?BE> =:M: BG






:G= F>M>HKHEH@B<:E =:M:	 LN<A :L MAK>> =BF>GLBHG:E PBG= ?KHF LBQ MHP>K E>O>EL
F	 F	 F	 F	 F	 F ?KHF ):R  MH  ><>F;>K 
73BG=>KEB<A >M :E	 8A:IM>K  @BO>L :G HO>KOB>P	 AHP MA>F>M>HKHEH@B<:E
F>:LNK>F>GM :EEHPL :LL>LLBG@ LNK?:<>








#BEE %GLMKNF>GML(M=	1'	MRI>.PBMA$S?K>JN>G<R!O>KRFBG	 MA>F>: G






BL GHM :O:BE:;E> ?HK MA> ?ENQ :G:ERLBL 0A>K>?HK>	 MA> =:M: :G:ERLBL ?H<NL>L HG MA>
LNFF>KFHGMAL	PA>GMA>E:K@>LM;BHMB<:<MBOBMRLB@G:EL<:G;>F>:LNK>=
D2.1 Micrometeorological flux estimates 
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D2.5 Horizontal advection 
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D2.6 Contamination by local sources 
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D3 Results and discussion 
D3.1 CO2 storage fluxes 
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D3.2 CO2 eddy flux estimates 
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D3.3 Advective CO2 fluxes 
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D3.4 Total CO2 flux estimates 
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D3.5 Topographical effects  
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D3.6 CH4 fluxes 
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E Regional flux estimation with the Jena inversion system 
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E2 Model setup 
E2.1 Global inversion model 
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Forward run globally 
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
Forward run in the domain of interest
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E2.3 Footprint analysis 
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E2.4 CO2 prior fluxes 
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E2.7 Uncertainty assessment 
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E3 Results and discussion 
E3.1 Synthetic experiments for an optimized model setup 
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 describes, if the data from the regional domain have been used in the first step global inversion
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 describes, if the data from the regional domain have been used in the first step global inversion
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